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Tbi$ listing of the claims will replace all prior versions, and listings, of claims in the 
application: 

Tigfinpyofriaifng 

Claims 1 1, 20, and 29 have been canceled. Claims 1-10, 12-19 and 21-28 
are being amended as follows: 

1 . (currently amended) A charge ^mp dicuit comprising: 
a first native transistor; 
a first capacitor oouplod to tho firot trfmaiijtoi t 
a second transistor coupl o d t o tho ^rct tronQiotor; md 



: to tho fi: 




a - sQcond capacitor coupl e d to thefs e oond r ft-anoictor, wherein th e second 

/ 

tronfliotor hao q lowor - tooshold voltoge than the fiirt transictor at a oommon s ewee 

first depletion transistors eax9x having a threshold voltage that is lower that 
aJtoBshp.^^^^^ of the first native transistor at a common source voltage, wherein the 
firfit native tian sistQr and the first depletion transistors are coupled together in series 



between an input and an output of the charge pump circuit: and 

// 

first capacitors, wherdun ajdrain of each of the first depletion transistors is 
coupled to one of the first capacitors, a first subset of_the_ftrst capacitors are coupled to 
> receive a firstjc;lock_signaI, and a second subset of the first capacitors are coupled to 
receive a second clock signal . 

2. (currently amended) The charge pump circuit of claim 1 further 
comprising: ^ 

a Aird trcmgaptor coupled to flio second tronsiGtor; and 
fl - lfaird - oapacitor coupl e d to tho third tnmiiiotor, wh e rein th e third tronQiotor 
has - a lower thr e shold voltag e than tho firot tronfliotM - at - a - eommon souro e- vo^teg e 
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second depletion transistors each having a trfeshold voltage that is lower 
flian the threshold voltage of each of flie first dqiletion transistors at a common soiirce 
voltage. I 

wherein a drain of each of the second depletjonJransistors is coupled to 
one of the first capacitors, and 

the first native transistor, the first depletion transistors, and the second 
depletion transistors are all coupled together in serils between the input and the output of 
the charge pump circuit 

3. (currently amended) Th)& charge pump circuit of claim 2 du?^ 

comprising: - 

Q fourth transistor coupled to tfio third trcm ! 5igtori ond 
a fourth capacitor coupl e d to th e fourth transistor r ^\4 - t e roin tho fourth 
trormiotor haa a lower throohold voltago thaa r tiie - first - tnmsi s tor at a common ■ sowe e 
veftage wherein the first depletion transistors include_at_least_four depletion transistors, 
and the second depletion transistors includL at least four depletion transistors . 

I 

4. (currently amended) The charge pump circuit of claim 3 further 
oomprising T I 

a fiflfa - traDsi - fitar - oeapl^ 4 o tho fourth tronoiator; and 
a fifth bQpaoitor - coupIed|to the fifth transistorrwhoroin tho fifth transistor 

has a low e r threshold - volteg e- d^an tho firot tronoiotor ol - a^ommon sourc e voltage 
wherein the first depletion transistors include at leaat_six depletion 

transistors- and the second depletion^sistors include at least six depletion transistors. 

I 

5. (currently amended) The charge pump circuit of claim 3- \ fUrther 
comprising feuf diode-connected transistors, wherein each diode-connectioti transistor is 
coupled to a gate of one of the firsts oooond, thirdrond fourth first depletion transistors. 
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6. (currently amended) The charge^pump circoit of claim 4 Sff&w 



comprismgi 



tranfliotor; 



compnsmg: 



a sixth transistor oouplod to tho fifth 

a sixth oapooitor coupl e d to th e sixth tfansictori 

a s e v e nth - traa&ist - er - KjQuplod to tho^ixth - tranaistor; 

a s e veiith capacitor oouplod to tho Govonth tronGiator; 

an eighth transistor coupl e d to tho sovonth tronGic t o r; and 

cm eighth capacitor coupl e d to th € || e ighfe traaoistor^ wherein the sixth, 
Govonth, and oighth tronoifltoro eaGh - have - a low e r thr e shold voltagos than tho firot 
traiaaster - ^ - KHsoHgn^ oouroo voltago jj 

wherein the first depletion transistors include at least seyen^depletion 

// 

transistors, and the second depletion transistors include at least seven depletion 

7, (cuixently amended) | The charge pump circuit of claim i 6 further 

a ninth traHfli g tof^Quplod - tqithc eighth transistor; 
a ninth capacitor oouplod to^ tho ninth taFaas r istor; 
a t e nth transi s tor ooupl e d - t<| - tho ninth tranoiotor; 
a4flBdi - oapaoitor coupl e d to th e t e nth troncistor; 
an olovonth tronoistor oouplod - to - thc tenth transistor; ond 
an e lev e ntli capacitor oouplod to tho cloveati - transistor, wher e in tho ninth, - 
tepth, - md eleventh transistors e ach hav e ' a lowor throohold vokagc s than th e first 
tranoiotor at a oommoE -S Quro e - voltage jj 

a second native transistor 1hat_is_coupled in series with the first native 

transistor . 

j\ 

8. (cuirently amended) The charge pmnp circuit ofclaim 7 2 
fiirth e r comprising: | 

a twelfth transistor oouplod to tho olovonth tranoiotor; 

If' 
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a twollth oapaoitor oouplod to^bo - twclfth t^&isistor, 

a thirt e enth transistor oouplod to tho twclfih trans isteg^ 

a thirteenth oapaoitor oouplod to tho thirroonth transistor, wh e reto ' ft e 
tw e lfth and thirt ee nth tran s istors -^ aoh have a lowor throabold voltages than th e- far s t 
transistor at a common sourc e voltag e / 

wherein each of the first depletion transistors have_a negative threshold 
voltage implant region with a first concentration of an N-tvpe dopant and each of the 
second depletion transistors have a negative threshold implant region with a second 
concentrarion of the N-tvpe dopant the second concentration of the N-tvpe dopant heing 
greater than the first cnnRentrai jon of the N-type dopant 



9. (currently amended) 'Hie charge pump circuit of claim & 2 further 

comprising: / 

a fourtoonth troncistor oouplod to tho ^ thaa - toonth - transistor; 
a fourt ee nth oapaoitor - coupled to tho fouFtoQn(i34r^istor, 
a - fifte e nth transistor oouplod to tho fburte e nfthfra B &iotQr; ond 
fln - ^fteenth - ci^aoitor coupled to th e fift ee nth - traaefetor, wherein the 

fourtoonth and fiftoontfa tronoiotois oaoh hLvona - lowor throshold voltages than tho firist 

tra3ieigtor - Qt - iH>ommon oouroo voltago / 

/ 

second capacitois. wh^in a gate_of each of the first and the second 
depletion transistors and the first native/transistor is coupled to one of the second 
capacitors, a first subsetofthe second/capacitors are coupled to receivea third clock 
signal, and a second subset of the second capacitors are coupled to receive a fourth clock 
signal . 

Claim 10. (cu^ently amended) The charge pump circuit of claim ^ 
wh e r e in th e first and - ftdrd capaoitora are ooi^cd - to - reo e iv e a first cloolc QignaVond^he 
Gooond and fourfli oiyaGitors - <ir e .|coupl fl d to rec e iv e flf ^ s e oond olook pinnnl 1 fiirflxer 
comprising: 
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a second native transistor coupled to a grte, a drain, and a source of. the 
fast native transistor; and / 

tiiird native transistors, wherein a gate^ ^^ft Hrain^ and a source of each of 
the first depletion transistors are coupled to one of thl third native transistors . 

Claim 11 (canceled). 

12* (currently amended) A method for receiving an input voltage and 



providing a boosted output voltage, the method/comprising: 
inoreaBing a first voltag e at a first capao t tcyy 

ooupling - tfa e- first capacitor to aWond capaoitor - 'ftHiQugh a firGMransistor; 

inoroooing a oooond voltag e- at^ e second capaoitor; -: an^ 

coupling the s e cond capacito( to - a - tfaird - oq)aoitor through a a e oond 
doplotion tronoiotor 

boosting the input voltage 1i>v anolving a first clock signal to a drain_Qf a 
first native ttansiston and jj 

boosting a source voltage/bf the first native transistor by applying the first 

1/ 

clodc signal and a second clocksignalto a drain and a source of each of a first set of 
depletion traiisigtors_that are coupled together in series to provide an output voltage, 

the first set of depletion transistors each having a threshold voltage that is 
lower that a threshold voltage of the first native transistor at a common source voltage. , 



13. (currently amended) The method of claim 12 fur&er comprising: 
tnoroomng a third vol/age at the fliird capacitor; 

ooupling - tlio third oapaoitor to a fourth capacitor through a third depletion 



transi g tor 



inor e ofling a fouiti^voltago at the - fcurth capaoitor; - aii 4 

coupling tho fourth capacitor to a fifth oapaoitor through a fourth d e l e tion 
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boosting the output voltaee of the first native transistors bv applying the 
first clock signal and the second clock signal to a drain and a source of each of a second 
set of depletion transistors that are coupled together in series and to the first depletion 
transistors. ^ 

the second set of depletion transistors each having a threshold voltage that 
is lower than the threshold voltage of each of the firet set of dep jf^t^^p t^Jis fistors at a 
common source_vQitage . 

14. (currently amended) iHe method of claim 13 fiirthcgr comprising: 
morooaing a fifth voltage - at the^fifth capacitor; 
ooupling the fifth - Qapacitor - to4 sixth capacitor through a fifth depletion 

transistor, 

increasing a - sixtb ' ^oltago at tlio Gutth oapaoitor; and 
ooupling-tho - sixth capacitor to a s e v e ntli oapaoitor through a sixth 

wherein the gate of each of the_first and the second sets of depletion 
transistors and the first native transisti: is coupled to receive a third clock signal or a 
fourth clock siRnal. 

15. (currently amended) The method of claim 14 further oompriaing: 
fflCTQasing - a seventh ioltago at tho oovonth - oopaoitor; 
oouplia ffi feo - seventfa^yapaoitorto a e ighth oapaoitor through a s e venth 

depl e ^n - fra fl sktet 

iaefBa ging an dghtli/voltag e at fli e eighth oapaoitor; and 
ooupling th e e ighthfoapaoitor to a ninth capacitor through a eighth 

d e pl e tion tronsistor jj 

wherein the first set of depletion transistors includes at least four depletion 

// 

transistors, and the second set of depletion transistors mcludes at least four depletion 

franBiatnrg 
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16. (cuirently amended) The m^pd of claim IS further oomprising: 
incr e asing a - mnth voltage at tho nin^ oo paeke^ 
eeiyl fflg th e nintti capacitor to a topth oapooitor throngh a ninth depl e tion 

tfonfliotori r 

inoroasing atenth voltago at tho tenth capacitor; and 
coupling th e t e nth capacitor to an olovonth oapaQitor - throug^ a t e nth 

doplotion - transistor j 

wherein the first set of depletion transistors includes at least six depletion 

transistors, and the second set of depletion transistors includes at least six depletion 

transistors . 

1 7 . (currently amende^) The method of claim 1 6 finth e r compri fi ing r 
increasing an e l e v e ntb - voltag e- at tho olovonth ^ oopaoitor; 
Qoupling ' th e e l e venth cty acitor to a tvyelflh - oapaoitor through on eleventh 

depl e tion transistor; - 

inoroaging - a twelfth voltage at the tw e lfth oapaoitory - Qgi d 
coupling tho twTclftfa - oa^)acitor to a thirte e nth capacitor through a twelfth 

d e pl e tion transi s tor 



wherein the first set of depletion transistors includes at least seven 

J) 

depletion transistors, and the second/sert of depletion transistors includes_at least sevm 
depletion transistors , 

1 8. (currently amended) The method of claim 1 4 wherein th e first 
tnmsistor - hao a gr e ater thr e shold joltag e than the - sooond^ thirds fourth, - fiftti and sixth 
tranoiotorp at a oommon oouroo voltage each of ttie first set of depletion tmasistors has a 
negative threshold voltage imnliit region with a first concentration of doDant, and each 
of flie second_set_Qf depletion transistors has a negative thresh nlH iinpla nt region with a 
second concentration of dopan^ the second concentration of dopant being greater than the 
first concentration of dopant . // 
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Claim 19. (cuirently amended) The^thodofclaiml3li»&tf 
oomprioing wherein : / 




providing a firat olook - signal to th e first T and third oapooitois; i 
providing a oooond ^ elook -g ignal to fli e s e cond and tho fourth otyaoitoro 
a second native transistor is coupled to^a gate, a drain, and source of the 
PfttiYg trans^stCT; and / 

fhiTtl native transistors that are each coupled to a gate, the dr ain^ and the 

j'l 

sourcejpf one of the first and the second sets of depletion transistors . 
Claim 20 (canceled). 

21 . (cunenfLy amended) A charge pump circuit comprising: 
a first stag e compri s ing a first d^iplotion native fiold -e fiFeot transistor: 
a second stag e compiising - a - sc^ond first depletion ficld -e fF e ct tramsistw 
transistors tho oooond - Btago b e ing coupl e d to^^tfa e firfit irtag e each having a threshold 
voltaee that is lower that a threshold voltage of the first native transistor at a common 
source voltage : Ij 

a - first - oapaoitor coupl e d to;^tho first - stago; and 

I, 

o r s ee ^gd - oapaoitor ooup l cd4o4henseGond s tage 

// 

second depletion transistors each having a threshold voltage that is lower 
than the threshold voltage of each of the^first depletion transistors at a common source 
voltage, wherein the first native transiginr, the first depletion transistors, and the second 
depletion transistors are all coupled in4eries_betwe_en an input and an output of the 
charge pump cirouit: 

first capacitors that a^e each coupled to a first clock signal and to the fiist 
and the second depletion tiyn^f'f^^ra- and 

second capacitors that are each coupled to a second cln ^rl?, and to the 
first and the second depletion trapListors , 
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22. (cuirently amended) The charge pump circuit of claim 21 tofber 

oomprioinfi: 

frAfe d otagooomprising a tiiird dq>l e tion fiold offbot tamoistor, th e third 
ctago being oouplod to tfao s e cond stage; 

a fourth stage oomprioing a fourth d e pl e tion fi e ld offoot tronmator, th e 
fourth DtQgo being ooupled - to th e third stag e ; / 

a third oopaoitor ooupled - to - the thir^ stag e ; a ad 

a fourth oapaoitor oouplQd - tQ4he fourth s tag e 

wherein the first and second clocfcfsignals are HIGH concurrently for a 

fl 

fraction of a clock period. 

23 . (currently amended) Tfcie charge pump circuit of claim 22 further 

comprisiz^: 

a fifth otagooomprising a fifttf d e pl e tion fi e ld offoot tronoiat o r , tho fifth 
fltago being oouplod to^ho^omth - atage; jj 

a Gixth otogo oomprioing a oixth depletion field offoot tmnciotorj^ tho dxth 
otQgo bcingKX)up i cd - to^e - fourth s tag e ; !j 

a fiftli oapaoitor oouplod - te - ^c - fiftfa stage; and 

a s ixth oq>aoitor<>ouplod to jtho oixth otog e 

third and fourth capacitors W are coupled to gates of altematinR ones of 

1! 

the first and fee second dep letion transistors. 

24. (cmrently amend Jl) The charge pump circuit of claim 23 

// 

oomprismg: // 

a oovonlh otagc oompriaing a aovontli depletion field offoot transistor rfee 
Qovontfa stage being oouplod - to flie sixtti stag e ; 

oa r cigMfcgtago Qomprising tin e ighth depletion fio t d - offoot transistor, th e 
eighth stage b e ing coupled to tti e-se v i^ 



a CQvcMmi oopaoitor coupled to th e sev e coth gtago; and 
an e ighth oapaoitor H aouplod to tho eighth stag e 
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wherein the tWn l capAci ters ate coupled to receive a third clock signal, the 
fourth capacitors are coupled to receive a fourth clo^jcjsimaL and the third and the fourth 
clock signals having non-Qverlapping HIGH pulse^ j 

25. (currently amended) The charge pump circuit of claim 24 21 
fiiffther - comprising: 

a ninth stage oomprioing a ninth fi e ld -e ff e ct tratisifltory thomnth stag e 
being coupled to th e eighth stag e ? ^ 

a tenth stage comprising - a tenth doplotion ficId - efF e ot tnmsiGtor, thQ 4CT& 
otogo being oouplod to tho ninth stage; 1 

an olovonth c tage - ooflapR s in^im eleventh fi e ld e ffeot tnmoipte grfeg 
ekwcath - ^age b e ing coupl e d to the t e ntfa - gt - a gef 

ft- Hinth - oapaoitor oouplod t| > tho nixith otago; 

a tenth oapaoitor - coupl e d to th e t e nth stage; OH d 

on olovcnth - oapaoitor ooupl e d to tho olovonth otago 

wherein the first depletion transistors include at least four depletion 
transistors, and flie second depletion Jransistors include at least four depletion transistors ^ 



26. (currently amended) The charge pump circuit of claim OA 21 
wherein the first and third oapacitoro^e oouplod to^ooeiv e a first cloolc oignol, on dr^he 
oQoond Qpd - icKiFtiwjQpQGitors are coup^l e d to rooQivo a aooond clock s ignal the_first 

iL 

depletion transistors include at least six depletion transistors, and th e second depletion 

transistQg include at least six depletion transistors . 

tj 

27. (currently amended) The charge pump circuit of claim 2& 21 
further comprising: // 

a fifth oapooitor - ooupl e d to a gat e of tho firot depletion transi s tor ' 
a Gixth oapaoitor ooupled - to a gate of tho cooond depletion transistory 
t b«i f¥ QHflH?apaoitor oouplod to a gato of the third d e pl e tion ttanGictof rflgd 



Received from<6i03262422>at 5/13/03 2:30:20 PM [Eastern ^^^^^ 



MAY. 13.2003 10:37ftM TTC-PA 650-326-2422 NO. 858 P. 14/17 



Mian Smith et aL / PATONT 

Application No.: 10/050,004 
Page 12 

on oighth oapooitor ooiiplod to a goto ^ f - tfae fourth doplotion tronGist i^ 
whoroin tho - fifth and seventh oapaoitofgHtfo oouplod - t</roooivo a third oloolc Dignal, ond 
fe o - aixA - ^md eighth transistor s or e nxwplod to roooijb^i fourth olock - si g EMi 

a second native transisto r fliat ig r ^upled in series wilfa the first native 

transistor . 

28. (currently amended) The charge pump circuit of claim 3? 21, 
further comprising: j 

a fifth tran s istor coupl e d ooros a two toiTOinolo of th e first tranfliotor and to 
tfa e "first<sapao itei7 J 

a sixth - transigtor oouplod acr ess two tetminal fr of tho aoooBd ^ tronai s tor and 
to the Gooond - oapocitor; / 

a QQvonth tronsistor coupled across two tormioolo of the third tran s is tei^^nd 
to th e- third r oapaoitor> ond 

an eighth tronfliakg - Qouplcd across two t e nninals - of tho fourfb - tronsistor 
and to the fourth oapaoitor / 

a second native transistor coupled to a gate, a drain, and source of the first 
native tcansistor^and 



third native tp msistnrR t hat are each coupled to a gate, a drain, and a 

// 

source of one of the first and the/secondjlepletion transistors. 



29. (canceled). 
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